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ABSTRACT 

We characterize the star formation in the low metallicity galaxy NGC 6822 over the past 
few hundred million years, using GALEX far-UV (FUV, 1344 - 1786 A) and near-UV (NUV, 
1771 -2831 A) imaging, and ground-based Ha imaging. From GALEX FUV image, we define 77 
star-forming (SF) regions with area > 860 pc 2 , and surface brightness <26.8 mag(AB) arcsec -2 , 
within 0.2deg (1.7kpc) of the center of the galaxy. We estimate the extinction by interstellar dust 
in each SF region from resolved photometry of the hot stars it contains: E(B ~ V) ranges from 
the minimum foreground value of 0.22 mag up to 0.66±0.21 mag. The integrated FUV and NUV 
photometry, compared with stellar population models, yields ages of the SF complexes up to a 
few hundred Myr, and masses from 2 x 10 2 .M© to 1.5 x 10 6 7W©. The derived ages and masses 
strongly depend on the assumed type of interstellar selective extinction, which we find to vary 
across the galaxy. The total mass of the FUV-defined SF regions translates into an average star 
formation rate (SFR) of 1.4 x 10~ 2 M Q yr _1 over the past 100 Myr, and SFR =1.0 x 10~ 2 Mq yr -1 
in the most recent 10 Myr. The latter is in agreement with the value that we derive from the 
Ha luminosity, SFR =0.008 A4q yr _1 . The SFR in the most recent epoch becomes higher if we 
add the SFR=0.02.Mo yr _1 inferred from far-IR measurements, which trace star formation still 
embedded in dust (age < a few Myr). 
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1. Introduction 

Continuum fluxes in the ultraviolet (UV) and 
infrared (IR) spectral regions, and Ha line emis- 
sion, are the main indicators of star-formation ac- 
tivity in distant galaxies (see e.g. Kennicutt 1998). 
The UV flux is a direct tracer of young massive 
stars, whose energy is mostly emitted in this spec- 
tral region, Ha emission originates from interstel- 
lar gas ionized by the most massive stars, and the 
far-IR emission is produced by dust particles re- 
emitting reprocessed UV stellar light. 

Integrated measurements of these fluxes can be 
translated into star-formation rates of galaxies, 
but additional information is needed. First, ob- 
served fluxes need to be corrected for extinction 
by interstellar dust, both foreground (by Milky 
Way (MW) dust along the line of sight), and 
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internal (within the galaxy). Reddening is par- 
ticularly significant at UV wavelengths (see e.g. 
Bianchi 2011). Stellar population models with ad- 
equate star-formation history (SFH) are then used 
to transform the continuum and line-emission lu- 
minosities into SFRs. 

The UV photometry of star-forming galax- 
ies is usually corrected for interstellar extinction 
assuming a MW-type selective e xtinction with 



R v = 3.1 ( Cardelli et al.1 11989) for the fore- 



ground component, and the ICalzettil ([20011 ) ex- 
tinction curve for internal extinction. The amount 
of extinction is sometimes estimat ed by com - 



paris o n of UV and far- IR fluxes ( Calzctti et al 



20051: ICortese et all l2006t iBoissier et alT [2007; 



Meurer et al.l 120091 ) . Such method assumes that 



the intrinsic FUV-NUV color is known, however 
its value is strongly varying with age for young 
starbursts (e.g. Bianchi 2009, 2011), and that 
UV and far-IR fluxes are emitted by the same 
population, which is often not the case. 

In unresolved distant galaxies only integrated 
measurements are possible, and a global extinction 
correction and star-formation history (SFH) must 
be assumed for interpreting such measurements. 
On the other hand, in nearby galaxies individual 
SF regions can be measured, and their stellar con- 
tent studied in detail (e.g. Bianchi & Efremova 
2006, Bianchi et al. 2011, 2010, 2001, Kang et al. 
2009, and references therein). Therefore, the dust 
properties can be explored in a variety of local 
environments, providing information on the inter- 
play of dust and star formation, and a calibration 
of star-formation indicators in distant galaxies. 

Deep imaging in FUV and NUV for hundreds 
of nearby galaxies were obtain ed with the Galaxy 
Evolution Explo r er (GA L EX) (|Martin et al.l2005 : 



Morrissev et al. 2007|) a s part of the Near b 



Galaxy Surv ey (NGS) IB ianchi e t al.l 12003 



arby 
3a.b; 



Bianchi|[2009l iGil de Paz et al.ll2007l) . The wide 



field UV imaging provides a characterization of the 
young stellar populations across the whole extent 
of these galaxies, and can be used, with comple- 
mentary optical data, to infer their star-formation 
history and SFR. 

In this paper we perform a comprehensive study 
of the young stellar populations in the Local 
Group low-metallicity galaxy NGC 6822, the near- 
est SF galaxy currently with no massive neighbor. 
We identify and define SF regions from GALEX 



wide-field imaging in FUV, where the hottest, 
youngest stars are more prominent, throughout 
the extent of the galaxy. We use integrated pho- 
tometry of these regions in FUV and NUV, and 
complementary Ha emission-line imaging, as well 
as information from resolved stellar photometry, 
to investigate the star-formation in this galaxy 
during the past ~ 100 Myr, and the characteristics 
of interstellar extinction. The study of this galaxy, 
together with results for Local Group galaxies of 
other types, contributes one piece to a broader 
puzzle, aimed at understanding the modalities of 
star formation in differing environments, and the 
role of dust. 

This benchmark galaxy was chosen to comple- 
ment the study by Kang et al. (200 9) of M31, and 
of other Lo cal Group galaxies by IBianchi et al 



(I2010L I 201 lh . because of its low metallicity and 
vicinity (494 kpc, McAlary et al. 1983) and 
the abundant information available from resolved 
stellar population studies with HST multi-band 
imaging (Bianchi et al. 2001, Bianchi & Efre- 
mova 2006), CTIO UBV imaging (Massey et al. 
2007a), VLT UBV imaging and extensive spec- 
troscopy (B. Efremova et al. 2011, in preparation). 
NGC6822's met allicity is believed t o be subsolar: 
measurements bv lMuschielok et~aL dl999l) of th ree 
B-type supergiants, and bv IVenn et alJ (|200ll ) of 
two A-type supergiants both yield Z « 0.006. 

The paper is arranged as follows. In Section [5] 
we define SF regions from GALEX FUV imag- 
ing, and measure their integrated fluxes in FUV 
and NUV; we also us e the CTIO Ha imaging of 
Massev et al. ( 2007tJ ) to define and measure re- 
gions of Ha emission. In Section [3] the integrated 
measurements of the SF regions are analyzed with 
stellar population models to derive their ages and 
masses, after the interstellar extinction is esti- 
mated from the massive stars within each SF re- 
gion. The results are discussed in Section HI and 
summarized in Section [5] 

2. Observations. Detection and Photome- 
try of the Star-Forming Regions 



2.1. UV imaging 

We used GALEX images in FUV (A cff = 
1539 A, FWHM w 270 A), and NUV (A cff = 
2316 A, FWHM w 615 A ) with resolution 4" 2 
(FUV) and 5". 3 (NUV) (|Morrissev et al.l 120071) . 
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corresponding to ~ 12 pc at the distance of 
NGC6822. The images are sampled with 1".5 
pixels. 

The GALEX images of NGC 6822 were taken 
on Aug 20th 2005 as part of the NGS program, 
with exposure times of 4654 sec (FUV) and 6198 
sec (NUV). The data was downloaded from the 
MAST archive. The 1.2 degree diameter GALEX 
field of view is centered at RA= 19 44 57.37, 
Dec = —14 47 33.32, near the center of the galaxy 
(RA = 19 44 57.8, Dec= -14 48 11, FK5 2000). 
NGC 6822, with an o ptical diameter (at ~ 2 5 
mag/arcsec 2 ) of 15'. 6 ( Karachentsev et all 12004t h 
is contained in the central portion of the GALEX 
image, which is shown in Fig. [TJ 

2.2. UV Source Detection 

We identified the SF regions using the GALEX 
FUV image, which unambiguously reveals the 
young, hot massive stars not heavily embedded in 
interstellar dust. We followed the general method 
of Kang et al. (2009), adapted to the case of 
NGC 6822. We defined contours of regions with 
FUV surface brightness > 3a above the back- 
ground. An important issue in defining extended 
source contours and measuring their flux is the 
background estimate. Several approaches were 
used to find the best method for background 
evaluation (see also the discussion in Kang et 
al. 2009). For the purpose of source detection 
only, we constructed a background image apply- 
ing a two-step circular median filter (64 pixels 
diameter, «1.5arcmin) to the FUV intensity map 
("int" file). The first pass of the filter identifies 
pixels which belong to localized peaks via mask- 
ing pixels brighter than the local median back- 
ground estimate. The second pass of the filter 
operates only on the final list of non-peak pix- 
els to obtain a background image less biased by 
substructure than a one-pass median filter. The 
diameter of the median filter was chosen to pro- 
vide a background image where measurements of 
the background for individual sources are clos- 
est to the median flux density of the intensity 
map images in 6-pixels wide annuli around the 
sources, from here on "local background". The 
background image produced using the adopted 
median filter gives sky estimates slightly lower 
(by about 0.17/0.18 mag arcsec -2 for FUV/NUV) 
than the local background. For comparison, the 



background image provided by the pipeline gives 
a background estimate lower than the local back- 
ground by 0.52/0.60 mag arcsec -2 on average for 
FUV/NUV. A background-subtracted image was 
constructed, subtracting our background image 
from the intensity map image, and used for source 
detection. 

Source contours were defined to enclose con- 
tiguous pixels with FUV flux more than 3 a above 
the background image. This threshold corre- 
sponds to an FUV surface brightness of 0.0015 
counts s -1 pixel -1 (26.8 ABmagarcsec -2 ) on the 
background-subtracted image, or average 0.0025 
counts s -1 pixel -1 (26.2 ABmagarcsec -2 ) on the 
intensity map image. 

The effect of the threshold choice on the source- 
contour definition is illustrated in the top panels of 
Figure [U which show SF regions # 75, 57, 27, and 
20 defined for thresholds of la (green), 3a (light 
blue), and 4cr (dark blue). A low threshold of 1 
or 2a would cause regions like # 27 and 20 (OB8 
and OB6, from here on 'OB' designations are from 
Hodge 1977) to merge, and the main body of the 
galaxy to appear as one large region. If a thresh- 
old higher than 3a is used, sparse associations like 
region # 75 (OB 15) split into several sources or 
into individual stars (see also Kang et al. 2009 for 
more discussion on the procedure and the choice 
of parameters). 

The sources defined using the 3a threshold fol- 
low the distribution of blue stars as shown by 
resolved stellar photometry from HST imaging 
(Bianchi et al 2001, Bianchi & Efremova 2006), 
and ground-based data (Massey et al 2007a). To 
exclude artifacts, in the initial list we rejected 
sources with area less than 16 arcsec 2 (7 pixels). 

We further restricted the analysis sample to 
sources larger than 150 arcsec 2 (« 860 pc 2 ), in 
order to exclude single stars (mostly foreground) 
and background objects, and to examine SF com- 
plexes massive enough that stochastic effects will 
not be significant in deriving ages and masses by 
model analysis (Section |3|). Stochasticity may af- 
fect the comparison of integrated star cluster pho- 
tometry with stella r population models , as was 
first pointed out by iGirardi et al. ( 1995 ). Quan- 
titative assessment of this effect is still a matter 
of debate, given that more factors are relevant in 
such analysis, incl uding IMF, metalli c ity, ex tinc- 
tion. For example, iFatuzzo fc Adamsl (|2008l ) esti- 
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Fig. 1. — Contours of SF regions (blue) over the GALEX FUV image, defined with FUV surface brightness 
> 3cr above the background level and area > 150arcsec 2 (860 pc 2 ). Ha contours (3 a) are shown in red. 
Enlargements of regions # 75, 57 and 27 and 20 in the top panels illustrate the effect of the threshold choice 
for contour definition (1 a in green, 3 a in light blue, 4 a in dark blue). 
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mate that for clusters with > 1000 stars the IMF 
is sampled well enough so that their UV flux is 
close to model predictions for integrated popula- 
tions (but they also point out that the exact limit 
may vary with IFM). Their analysis concerns sta- 
tistical distributions of bound, spherical, zero-age 
stellar clusters. Such limit corresponds to >5 stars 
more massive than 10 A4q i.e. earlier than spec- 
tral type B2V (with the parameters adopted by 
these authors) . We will return on this point again 
later. 

We choose to restrict the analysis sample with 
the area cut of 150 arcsec 2 after examining the dis- 
tribution of stars with spectral type earlier than 
B2\0 inside the FUV-defmed contours. In Fig. [2] 
we plot the FUV magnitude vs area of the SF re- 
gions: those containing >5 blue massive stars are 
shown with dots. A cut by area of > 150 arcsec 2 
includes 94% of these regions in the sample, and 
very few regions containing less than five blue stars 
(20%). We examined the alternative option of a 
brightness cut, which is often used in studies of 
more distant galaxies. Such criterion would either 
include fewer SF regions with five or more blue 
stars, or more regions with less than five blue stars, 
in the analysis sample. For example, a brightness 
cut at FUV < 20.2 mag includes in the analysis 
sample 94% of the regions with >5 blue stars (the 
same fraction as our area cut of >150 arcsec 2 ), but 
44% of the selected regions would contain less than 
five blue stars. Therefore, a cut by area better 
satisfies our requirement of a minimum number of 
blue stars within a source contour, including in the 
analysis sample as many as possible of the clus- 
ters having <5 massive stars, and as few as pos- 
sible clusters with <5 massive stars. A brightness 
or luminosity cut would also strongly be affected 
by extinction, or extinction correction (see Section 
13.2ft . We point out that this criterion may not nec- 
essarily be the best choice for more distant galax- 
ies where similar data would give a lower spatial 
resolution, or for galaxies where star formation is 
less sparse. In the specific case of NGC6822, such 
criterion, more precise than a luminosity cut for 
our purpose, could be tested and tuned given the 
vicinity of the galaxy and the detailed information 
on its stellar population. Finally, a cut by area 
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Fig. 2. — FUV magnitude vs. area of FUV-defmed 
SF regions. Regions containing five or more blue 
stars (see the text) are marked with filled circles. 
A cut by area at 150 arcsec 2 , adopted for our anal- 
ysis sample, is shown with a vertical line. It retains 
94% of the regions containing >5 blue stars in the 
sample. A brightness cut at FUV < 20.2 mag 
would retain the the same fraction of regions with 
>5 blue stars, however it would highly increase 
the fraction of regions with less than five stars in- 
cluded in the sample. 



may eliminate young compact clusters, and may 
be undesirable in disk galaxies for example, where 
young compact star clusters abound (e.g. Bianchi 
et al. 1999, Chandar et al. 1999 for M33; Hodge et 
al 2010, and Kang et al in preparation, for M31). 
In NGC6822 there are very few such compact clus- 
ters and their exclusion would not change our re- 
sults. This work aims at the detection of unbound 
OB associations and SF complexes, not compact 
star clusters. Another advantage of the area cut 
is that it effectively excludes foreground stars. 

The resulting analysis sample includes 77 FUV- 
dcfincd sources with area >150 arcsec 2 and bright- 
ness < 26.8mag arcsec^ 2 , within a 0.2 deg ra- 
dius (1.72 kpc) of the center of NGC6822. The 
0.2 deg radius is 1.5 times the optical semi-major 
axis of the galaxy (7' .8 at ~ 25 mag/ arcsec 2 ) 



given by iKarachentsev et al.l (|2004l ) . Ha emission 
is detected out to a radius of Rjjq, = 1.65 kpc 



1 Selected from the photometry of iMassev et al ] {200731 1 to 
have (B - V)o < -0.15 and My < -2.5, after the redden- 
ing correction is applied, as described in Section 3.1. 



([Hunter fc Elmegreenll2004f) fsee also Section 2.3), 
and the HI disk ( |de Blok fc Walter! 120061) also 
exceeds the optical size of the galaxy (see also 
Bianchi 2011). Our sample extends to a slightly 
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larger area than that of M elena et al. I (12009^ . 

The areas of the selected SF regions range from 
150 to 5400 arcsec 2 (860 - 3 x 10 4 pc 2 ). Table Q] 
gives identification, coordinates of the "centroids" 
(the median a and S values of the pixels included 
in the contours) , and areas of the FUV-defined re- 
gions, ordered by increasing R.A. The contours are 
shown in blue in Figure [T] over the GALEX FUV 
image. In the next section we describe the pho- 
tometry measurements, which are used in Section 
[3] to derive ages and masses. 

2.3. UV Photometry of the star-forming 
regions 

For photometric measurements we used the in- 
tensity map ("int") images (in units of counts 
s -1 pixel -1 ) generated by the GALEX pipeline 
dividing the count map by the relative response 
marjf|. We measured the FUV and NUV flux 
of each SF region within its FUV-defined con- 
tour, and the local background. The background 
was measured over an area defined by smoothing 
the source contour and expanding it by 3 pixels 
(inner background contour) and 9 pixels (outer 
contour), i.e. creating a 6 pixels wide 'annulus' 
around the source, which follows its shape. The 
median of the flux pixel -1 in the background re- 
gion, excluding portions of nearby sources falling 
in the background annulus, was then subtracted 
from every pixel inside the source contour. The 
conversion from [counts s -1 ] to magnitudes in 
the AB photometric system was performed using 
zero-poi nts ZP= 18.82mag (F UV) and 20.08mag 
(NUV) (jMorrissev et al.ll2007l ). We calculated the 



noise: N 



N 2 

source 



N 2 + Ad 2 

background 



photometric errors as Amag k, 2.5/ln(10) x ^ 
= 1.09-^, where S is the flux from the source 
in the aperture and N is the quadratic sum of 
all the noises affecting the image. S is expressed 
by S = F x EPADU, where F is the flux in 
counts, and EPADU is the conversion factor 
from ADU to e - , for GALEX EPADU = 1. 
We consider the Poisson noise of the photon flux, 
and the background fluctuations to dominate, so 
we used the following expression to estimate the 



2 iMelena et alj l|2009h sample of SF regions is within 
1.65 kpc, using the coordinates of their Table 2, in spite 
of their claim that it extends to 6 kpc. 

3 http://galexgi.gsfc.nasa.gov/Documents/ 
ERO_data_description_3 '. htm 



+ Sbackground + Ao 2 , where A is the area 
of the source (in pixels) and a is the standard 
deviation among the pixels in the background 
annulus (in counts). The resulting FUV and 
NUV magnitudes and their errors are listed in 
Tabled! 

The total flux from the selected SF regions is 
45% of the integrated FUV flux from NGC 6822 
(F FU vtot = 1-05 ± 0.07 x 10 -9 erg s -1 cm" 2 or 
FUVtot = 12.1 ± 0.07 mag AB) and 35% of the 
total NUV flux (F NUVtot = 1.09 ± 0.04 x 10 -9 erg 
s -1 cnr 2 or NUVtot = 11.7±0.04 mag AB), mea- 
sured from the pipeline sky-subtracted image in an 
aperture of 0.2 deg radius. The flux not included 
in our SF-regions comes from smaller sources ex- 
cluded by our area cut (10% of Fpuvtot), from 
older diffuse populations, and from scattered emis- 
sion from SF regions. The fraction of flux included 
in the selected SF-sites is lower in NUV than in 
FUV because foreground stars and diffuse light 
from older populations are more conspicuous at 
longer wavelengths. 

2.4. Ha Emission Sources 

We also used the pub licly available CTIO Ha 
image from the survey of iMassev et al.1 (|2007bl ) to 
define contours of Ha emitting regions. The Ha 
image has an exposure of 300 sec, a scale of 0".27 
pixel -1 , and a resolution of 0".9 (2.2 pc at the dis- 
tance to NGC 6822). We used the V and R images 
from the same survey (jMassev et al . 2007a) to cor- 
rect the Ha image for continuum, by subtracting 
from it a linear combination of the V and R im- 
ages, scaled to match the intensity of the contin- 
uum sources. We define contours of Ha emitting 
regions using a threshold of 3er above the back- 
ground, corresponding to a surface brightness of 
3 x 10 -17 erg s -1 cm -2 arcsec -2 . The Ha-defmcd 
contours are drawn in red in Fig. [T] They gener- 



ally follow t he Ha contours defined bv lHodge et al 



1988lll989h in a similar way and using a threshold 
of 2 x 10 -17 erg s -1 cm -2 arcsec -2 . 

We used the calibration f actor of 1 count s -1 =1 .8x 
10 -16 ergs s -1 cm -2 given bv lMassev et al.1 (|2007bl ) 
for emission line sources. We did not attempt 
to correct for [N II] emission line contamination, 
which we expect to not exceed a few percent of 
the flux. The average F[ NI j]x 65S4 / F^ a m the 
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H II regions measured by IPaeel et al.l (I1980T ) is 
about 6%; adopting ifyj/] A6548/-F[i\rj/] A6584~ V 3 j 

we derive F[ NII ]^6548+X65S4)/FRa ~ 8 %- Since 
both [N II] AA 6548, 6584 fall in the wings of the 
50 A -wide filter passband centered at Ha, we ex- 
pect the actual contribution from [N II] emission 
to be of the order of 2 — 3%. 

The Ha measurements are listed in Table [2] In 
the last column we give the cross-identi fications 
with Ha sources previously defined by iHubbld 



1925) (H followed by roman number), Hodge 



1977) (Ho followed by arabic number), Kinma n et al 



1979 ) (K followed by a Greek letter). iKillen fc Dufour 



1982 ) (KD follow ed by arabic number), and 



iHodge et al.l (|l988l) (HK followed by arabic num- 
ber). For regions with Ha surface brightness 
> 1 x 10~ 16 ergs s^'crn" 2 arcsec" 2 , our mea- 
surements a g ree w ithin ~ 25% with those by 
Hodge et al. ( 19891 ). after de-correcting the lat- 



ter for extinction with Ajj a = 0.9 (O'Dell et al 
1999). The total Ha flux from the Ha emitting re- 
gions, F Ra = 1.8 ± 0.2 x 10" 11 erg s" 1 cm" 2 (the 
sum of all measurements in Table [2]), is higher 
by about 2% than the total flux from Table 1 of 
Hodge et al](|l989l) . most of the difference coming 



fr om faint H II regions not covered by the imaging 
of IHodge et al. (1988). We further checked our 
Ha calibration and continuum-source subtraction 
by measuring the flux from the H II regions Hub- 
ble V and Hubble X surrounding OB8 and OB13 
in 42" x- 42" square aperture s, similar to the ones 
used by lO'Dell et all {l999): our measurements 



agree within 10% with the values given by these 
authors. 

3. Analysis 

The UV color-magnitude diagram of the FUV- 
selected SF regions is shown in Figure [3j in the 
left panel we plotted the FUV surface brightness 
(mag arcsec -2 ), and in the right panel the total 
FUV magnitude. In the right panel we also show 
FUV synthetic magnitudes for single-burst (co- 
eval) populations (Bianchi 2011) at various ages, 
scaled for total stellar masses of 1 x 10 4 /l x 10 3 /1 x 
10 2 M G (solid/dashed/dash-dotted lines). Mod- 
els are reddened with E(B — V) = 0.22 mag (the 
assumed foreground extinction) using MW-type 
extinction (green lines) and with an additional 
E(B — V) = 0.15 using the extinction curve de- 



riv ed for stars in the L MC2 star- forming region 
bv iMisselt et al.l (|l999h (blue lines). For SF re- 
gions located in the main body of the galaxy, the 
local background (which includes the diffuse older 
populations, more conspicuous in the NUV band) 
is significant, and therefore there is always a con- 
cern that its subtraction may lead to greater un- 
certainty than the formal errors indicate. An error 
in FUV- NUV color would propagate to an error in 
the derived age, and consequently on the derived 
mass. To verify that no bias is introduced by high 
background subtractions, we plotted with empty 
diamonds the sources for which the background 
amounts to more than 30% of the flux in the source 
contour. These high-background sources are dis- 
tributed in color-magnitude space not differently 
from the other sources, confirming that no biases 
have been introduced by the critical background 
estimate procedure. 

In the following sections we estimate ages and 
masses of the SF regions by comparing their 
UV photometry with Simple (single-burst) Stellar 
Population (SSP) model colors of different mctal- 
licities (e.g. Bianchi 2007, 2009, 2011), after the 
E(B — V) is estimated for each SF region from 
resolved stellar photometry. The models are pro- 
gressively reddened with various types of interstel- 
lar dust extinction. 

3.1. Interstellar Reddening 

Flux at UV wavelengths is very sensitive to ex- 
tinction by interstellar dust, and in order to derive 
age and mass of the SF regions from model analy- 
sis, we first estimated the amount of reddening in 
each. 

We used information from resolved stellar pho- 
tometry, and estimated E(B — V) of the hot mas- 
sive stars (selected with (B — V)o < —0.2 and 
My < —2.5, i.e. earlier than about ^B2V) 
within each contour. For several OB associations, 
E(B — V) values are available for individual stars, 
derived by Bianchi et al (2001) and Bianchi & 
Efremova (2006) from HST multi-band photom- 
etry (from UV to optical). For the most massive 
stars in six OB associations, we also have VLT 
spectroscopy (B. Efremova et al. 2011, in prepa- 
ration), which confirms the results from HST 
photometry. For the regions without HST pho- 
tometry, we derived E(B — V) using the CTIO 
UBV photometry of iMassev et al.l (|2007al ). with 
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Fig. 3. — UV color-magnitude diagram of the SF regions (left: FUV surface brightness, right: FUV 
magnitudes). The sources with associated Ha emission are marked with dots, the others with diamonds 
(filled if the background is <30% of the total flux within the source contour). The right panel shows also 
synthetic SSP model magnitudes at different ages, scaled to cluster masses of 1 x 10 4 /1 x 10 3 /1 x 10 2 Mq 
(solid/dashed/dash-dotted lines). Models are reddened with MW-type exinction for a foreground reddening 
of E(B — V) = 0.22 (green lines), and with an additional E(B — V) = 0.15 using LMC2-type extinction 
(blue lines). Three age values (10, 30, and 100 Myr) are marked with triangles and labelled. 



the standard "Q-method" (e.g. Bianchi & Efre- 
mova 2006, Kang et al. 2009), and by comparing 
the observed (U — B),(B — V) colors with progres- 
sively reddened stellar model colors. 

We accounted for extinction in each SF region 
using the median E(B — V) value of the mas- 
sive stars it contains. The values range from 
E(B — V) — 0.22 (purely foreground extinc- 
tion) to 0.66 mag, with a mean of E(B — V) = 
0.36 mag, and are given in Table [TJ The mean 
E(B — V) values are similarly distributed, rang- 
ing from E(B-V) = 0.21 to 0.51 mag, with 
an average of E(B — V) — 0.37 mag. The typ- 
ical la scatter (also given in Table [1]) around 
the mean E(B — V) in individual SF regions 
is 0.13 mag. The wide range of extinction val- 
ues in the SF regions (not uncommon in star- 
forming galaxies) underscores the importance of 
accurate extinction corrections, particularly rel- 
evant in the UV regime, for deriving ages and 
masses. Other wo rks adopt a generic assump- 



tion, for example iMelena et al. (2009) used 



constant extinction of 0.27 mags for all their 
sample regions in NGC6822, corresponding to 
E(B — V) = 0.05 mag of internal extinction in 
addition to the E(B — V) = 0.22 mag foreground 
reddening. Our results derived for individual re- 



gions (Tabled]) indicate that a higher value is more 
typical. The model magnitudes plotted in Fig. 3 
illustrate how such assumptions affect the derived 
ages and masses; more model plots showing the ef- 
fects of extinction can be found in Bianchi (2011). 

We assume a foreground extinction of E(B — V) 
0.22 mag, consistent with the minimum E(B — V) 
estimated in this work, and with previous esti- 
mates by Bianchi et al (2001), Bianchi & Efre- 



(l2007aD . Any 
considered to originate 



mova (2006), and iMassev et al 
additional extinction is 
within NGC6822. 

While the derived E(B — V) values are mostly 
based on optical photometry of the stars, and do 
not depend significantly on the type of dust, the 
selective extinction A\/E(B — V) at UV wave- 
lengths is known to strongly vary with environ- 
ment. Therefore, the correction of UV magni- 
tudes, and the resulting ages and masses, strongly 
depend on the adopted extinction curve (e.g. 
Bianchi 2011). In the analysis that follows, we 
consider four different types of internal extinction, 
found in the MW and in known low-metallicity 
star- forming environments: 1) MW-type extinc- 
tion with Ry = 3.1. In this case the GALEX 
(FUV-NUV) color is basically reddening-free 
(Bianchi 2011 and references therein); 2) the av- 
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erage extinction curve derived by iMisselt et al 
<|l999h for LMC stars outside the 30 Doradus re- 
gion (from here on, "LMC"), which gives an aver- 
age color excess ratio for hot stars (T e g > 10000 K) 
of E(FUV - NUV)/E(B - V) 1; 3) the ex- 
tinction curve in the LMC 30 D oradus region 
(from here on "LMC2" ) derived by IMisselt et al 
(|l999h . yielding E{FUV - NUV)/E{B - V) « 
2; and 4) the e xtremely UV-steep extinc tion 



curve derived by iGordon fc Clayton! (|l998l) for 
SMC stars (from here on, "SMC"), which yields 
E(FUV - NUV)/E(B - V) » 5. 

3.2. Ages and Masses of Star-Forming Re- 
gions 

We derive ages of the SF regions from their 
integrated FUV-NUV colors compared with SSP 
models for low metallicity populations (see below) , 
and masses from the age and UV magnitudes, ac- 
counting for reddening. We compared results ob- 
tained by adopting the different extinction curves 
mentioned in the previous section with informa- 
tion from resolved stellar photometry and Ha , in 
order to assess what type of selective extinction is 
more appropriate. 

We found that a uniform extinction type is not 
adequate for the whole sample of SF regions in 
NGC6822. If we assume "average MW" extinc- 
tion with Ry = 3.1 for the whole sample (as 
adopted e.g. by Hunter et al. 2010), the measured 
colors imply ages too old for several regions which 
show Ha emission and which appear to be a few 
Myr old in H-R diagrams from HST photometry 
(Bianchi et al 2001) . On the other hand, if we use a 
UV-steep extinction curve, "LMC2" for example, 
to deredden all SF regions, the (FUV-NUV) color 
for part of the sample is over-corrected, such that 
it appears unrealistic when compared with model 
predictions at any age. We found that different ex- 
tinction curves are needed to bring the ages from 
GALEX integrated measurements in agreement 
with results from resolved studies for a subsample 
of well studied regions. Regions # 27, 57, 75, 19, 
20 (approximately corresponding to OB8, OB13, 
OB15, OB7, OB6 as defined by Hodge 1977), and 
# 52, are included in the HST photometric stud- 
ies by Bianchi et al. (2001) and Bianchi & Efre- 
mova (2006); VLT spectroscopy of the most mas- 
sive stars confirms the ages derived from HST 
photometry. By comparing results from integrated 



measurements with resolved stellar photometry of 
these well studied SF regions (outside the cen- 
tral part of the galaxy, where measurements are 
not complicated by significant diffuse older popu- 
lations), and with information from Ha emission, 
we derived a criterion for choosing the type of ex- 
tinction curve, and apply it to the rest of the sam- 
ple. Specifically, the age information for the best 
studied SF regions, with spectroscopy available for 
the hottest stars, was based on the presence (or ab- 
sence) of O-type stars, W-R type stars, or B super- 
giants, as well as on the photometric H-R diagram 
of their stellar population, and we ruled out ex- 
tinction curves giving very discrepant results from 
the GALEX color. For the FUV-bright regions 
clearly associated with Ha emission, we ruled out 
extinction curves yielding ages significantly older 
than lOMyr from integrated UV photometry. Fi- 
nally, UV-steep extinction curves were excluded 
in the cases where they would yield an intrinsic 
FUV-NUV color bluer than any stellar population 
model at any age. While derivation of the actual 
extinction curve would require UV spectroscopy of 
several stars in each region, and it is not possible 
with broad-band photometry, the representative 
known curves examined give sufficiently different 
results (Table 3) that some of these assumptions 
could definitely be excluded in many cases. Some 
consistent trends within the subsample of SF re- 
gions with information on their stellar content al- 
lowed us to define general criteria. 

For the youngest SF regions, a UV-steep extinc- 
tion curve brings ages from integrated measure- 
ments into agreement with resolved H-R diagram 
results. These regions are associated with strong 
Ha emission (plotted with circles in Figs. [3] and 
[4| and typically have high FUV surface bright- 
ness, i.e. the SF is intense and the complex is very 
compact. Therefore, we assumed UV-steep extinc- 
tion curves to correct for internal extinction of re- 
gions with surface brightness higher than 25.0 mag 
arcsec -2 , and MW-type extinction for the rest of 
the sample. Among the high surface-brightness 
SF regions, we found "LMC2"-type extinction to 
be preferable for sources with FUV < 17.5 mag, 
and the less steep "LMC" extinction to be better 
for sources fainter (in FUV) than this limit. 

We stress that these criteria were derived ad 
hoc, to bring the results from integrated measure- 
ments into agreement with detailed studies of a 
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subsample. HST photometry of sample regions 
for a wider sample of Local Group galaxies will 
be used to expand this comparison (Bianchi et al 
2010, 2011). However, the results are not surpris- 
ing: for exam p le, in a study of SF sites in M51, 
Calzetti et al. (120051) found starburst-like extinc- 
tion to be applicable only to sites with strongest 
star formation. 

Two metallicity values, Z = 0.004 and Z = 
0.008, were explored, encompassing the estimated 
metallicity of young stars in NGC6822, Z = 0.006 
(Muschielok et al. 1999, Venn et al. 2001). Models 
with metallicity Z — 0.008 yield slightly younger 
ages, and consequently lower masses of the SF re- 
gions. The effect of metallicity on the derived age 
and mass varies with age and extinction type, as 
discussed by Kang et al. (2009; see their Fig. 12), 
and Bianchi (2009, in particular Fig. 9), Bianchi 
(2011). 

Ages and masses of the SF regions, derived from 
integrated FUV, NUV photometry using models 
with metallicity Z = 0.004, and assuming three 
different extinction curves for internal extinction, 
are given in Table [3] the last column indicates 
which values are adopted in our analysis. These 
values are plotted in Figure |4j The gap in the age 
distribution at ~ lOMyr is due to a slight degen- 
eracy of the UV color in the range 6 — llMyr, 
due to RSGs emission (Fall et al. 2009). The 
uncertainty in the derived ages caused by this ef- 
fect is smaller than the uncertainty introduced by 
the scatter in E(B — V), and it does not affect 
our overall results significantly. We stress that the 
masses of the individual SF regions should not be 
interpreted in terms of cluster mass function, for 
two reasons. First, we defined irregular, mostly 
unbound, complexes. Second, we used a constant 
threshold throughout the galaxy, to derive source 
contours, in the interest of adhering to an objec- 
tive criterion and a consistent flux limit. This 
choice inevitably may cause some sparse regions 
to break into subcomponents (but their ages, and 
the masses of each, would not be affected), and 
more diffuse regions to merge. 

The magnitude limit of our sample, from the 
3(7 detection threshold of 26.8 mag arcsec -2 and 
the area cut of > 150 arcsec 2 , translates (using the 
SSP models) into a mass detection limit increasing 
with age, shown with a black line in Fig. U for a 
foreground reddening E(B — V) = 0.22 mag. The 
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Fig. 4. — Masses vs ages of the FUV-defincd 
SF regions, derived from integrated UV magni- 
tudes using SSP models with metallicity Z = 
0.004. We accounted for interstellar extinction 
using E(B — V) values estimated for each SF re- 
gion, and assuming a foreground component with 
E(B -V) = 0.22 and MW-type dust (R v = 3.1), 
and different extinction curves for the additional 
internal extinction as described in the text (black 
if "MW, R v = 3.1", light blue if "LMC" , dark 
blue if "LMC2"). As in the previous figure, UV 
sources associated with Ha emission are plotted 
with dots, and the rest with diamonds (empty 
symbols if the background is >30% of the source 
flux) . The black line shows the detection limit for 
a source with our minimum area and only fore- 
ground reddening. 

actual mass limit of the sample is higher because 
most sources have a higher reddening. As can be 
expected, the detection limit causes incomplete- 
ness for low masses at old ages. 

For comparison, we also estimated the masses of 
the FUV-selected SF regions from resolved stellar 
photometry The mass of each SF region was de- 
rived by extrapolating the number of stars above 
10 Mq (corresponding to about B2V, and chosen 
with My < -2.5 and (B - V) < -0.2) and up 
to the most massive star still on the MS, to the 
interval 0.1 — 100 .M©. We assumed an IMF with 
a = 2.3 in the range 0.5 < M < 80 and 
a = 1.3 for 0.1 < M < 0.5 M Q after iKroupa 



(|200l[ ). The masses derived from the H-R dia- 
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grams agree with those from integrated UV pho- 
tometry for SF regions younger than 10 Myr. For 
older regions, the H-R diagrams give lower masses 
than the integrated measurements, by up to a fac- 
tor of 20, probably because the most massive stars 
have evolved. The most discrepant regions have 
large areas and are in the main body of the galaxy, 
where the background is higher; they may be the 
result of merging of nearby regions expanding with 
age. 

The possible contribution by foreground MW 
red dwarfs to the integrated GALEX flux of the 
SF regions was also estimated, since the density 
of foreground stars is significant in the direction 
of NGC 6822. We used our stellar model grids to 
estimate the possible contribution to the FUV and 
NUV fluxes from foreground stars of intermediate 
colors (0.1 < (B — V) < 1.2 and M v < -2, 
see for example Figure 6 of Bianchi & Efremova 
2006). The derived potential effect on the FUV- 
NUV color is very small (—0.014 mag on average) 
and does not affect the results. 

The main concerns to be addressed when deriv- 
ing ages and masses of SF complexes by compar- 
ison with SSP model colors are: 1) the degree of 
coevality of the stellar complex and applicability of 
the SSP assumption; 2) stochastic effects from the 
top-IMF small number statistics. The latter af- 
fects both the analysis of integrated measurements 
and of resolved stellar counts. However, it affects 
only the small mass clusters. As we explained 
above, we restricted our analysis sample so to in- 
clude sources with >5 massive stars, in order to 
minimize problems of stochasticity. More impor- 
tantly, we do not interpret our results in terms of 
mass distributions of individual clusters; instead, 
we add the masses of SF regions in broad age bins 
(next section) in order to obtain the total stel- 
lar mass formed at different epochs. In this way, 
we derive information on global star formation 
with broad time-resolution, and stochastic effects 
on individual cluster masses average out. As for 
the assumption of "SSP" (or instantaneous star- 
formation of each region), we tested the results by 
using also models with exponential SFH, decay- 
ing over short time scales: the results showed no 
appreciable difference. The measured FUV-NUV 
color of most sources is incompatible with CSP 
("continuous star- formation stellar populations") 
model colors of any age, ruling out the CSP as- 



sumption often used to derive global galaxy SFR, 
as not applicable to the individual SF regions in 
our sample. Strict coevality is not observed even in 
bona fide globular clusters, the epitome of "single 
age" stellar population, therefore some degree of 
uncertainty is carried in all works by this assump- 
tion, which is however the most compatible with 
the observed properties of our young populations 
sample. 

4. Results and Discussion 

4.1. Recent star formation from UV fluxes 

The SF regions have ages < 400 Myr, as derived 
in the previous section from UV photometry, due 
to the FUV selection, and their masses range from 
2.0 x 10 2 M Q to 1.5 x 10 6 M Q , when individual 
extinction correction is applied to the sources, as 
explained in Sec. 13.21 

We added the UV-derived masses of the SF 
regions in four age ranges, to estimate the aver- 
age SFR within these time intervals. We find: 
SFR= 1 x lO-^oyr- 1 (2 - 10 Myr), SFR = 
1.5 x 10~ 2 M Q yr- 1 (10 - 100 Myr), SFR = 4.4 x 
lO^Moyr- 1 (100-200 Myr), and SFR= 1.4 x 
10~ 2 Mq yr^ 1 over the whole range 2 — 100 Myr. 
The results are shown in Figure [5] the uncer- 
tainties, shown as gray boxes, take into account 
the photometric errors and the E(B — V) scatter 
within the SF regions, which is typically one or- 
der of magnitude larger than the photometric er- 
rors. The uncertainties are up to a factor of four 
of the derived values. Additional (smaller) uncer- 
tainties may arise from the assumption that the 
stellar population in each SF region has formed 
in a single burst, and from the adopted IMF. Co- 
evality is supported by the HR diagrams of seven 
young SF regions, studied with HST (Bianchi et 
al. 2001, Bianchi & Efremova 2006), but it may be 
more questionable for older larger regions, which 
may result from merging of subcomponents dis- 
solving with time. Stochastic effects for low mass 
complexes, as discussed previously, could affect 
individual masses, but average out when masses 
of several clusters are summed in broad age bins. 
Moreover, the total mass is dominated by the most 
massive SF regions. 

The effect of the extinction curve used to cor- 
rect the UV color can be appreciated in Fig. 5 
where we also show results derived assuming the 
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total reddening to be from MW-type dust for all 
sources (green line s), as was assumed e.g . by 
Wvder et al.1 ([20071 ) and lHunter et al.l (|2010h . The 
resulting SFR is significantly lower in the most re- 
cent epoch, because the most massive SF regions 
arc shifted to older ages when we use this extinc- 
tion curve. 
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Fig. 5.— The average SFR of NGC6822 over re- 
cent time intervals, derived by adding the masses 
of the FUV-defined SF regions within each epoch 
(solid lines; the dashed line shows the average over 
the wider range) . The black lines show results ob- 
tained with reddening corrections as described in 
the text; gray boxes show the uncertainties, tak- 
ing into account extinction spread within each re- 
gion and photometric errors. Green lines show 
results obtained assuming MW-type (Ry = 3.1) 
extinction for all sources. The red lines show 
the SFR esti mated from Ha in th i s pap er (solid 
line), and bv iHunter fc Elmegreenl fe004) (dotted 
line). The blue line indicates the SFR derived 
from 24 fim emission, and the yellow line shows 
the SFR derived from resolved stellar photometry 
of the youngest regions. 

For older ages, an incompleteness at low masses 
sets in, driven by our flux detection limit (see 
FigH]). Our FUV-flux threshold translates (using 
our SSP models) into mass limits of ~ 60 Mq , 
- 170 M Q , and 2900 Mq at 5 Myr, 10 Myr and 
100 Myr respectively, if only foreground extinc- 
tion were present. The actual limit is higher since 



most young stellar populations have additional in- 
ternal extinction. The average detection limit in 
the 2-10 Myr bin is about lOOAj^ The clus- 
ter mass function derived by Lada fc Lada ( 20031 ) 
for embedded clusters in the solar vicinity has an 
exponent ~ —2 down to cluster masses of about 
50 Mq, then it drops. If Lada & Lada's results for 
solar vicinity were applicable to this dwarf irreg- 
ular galaxy, the contribution of small mass clus- 
ters (50 — 100 Mq) to the total mass would be 
about 10% in this age bin, where we detect clus- 
ters with mass up to 4 x 10 4 .M©. However, star 
formation in NGC 6822 is patchy and may not re- 
semble that of a massive spiral galaxy (Bianchi 
et al. 2001, Bianchi et al.2010, 2011); in any 
case this estimate should be regarded as an upper 
limit since the majority (~ 90%) of the embed- 
ded clusters are expected to merge and become 
part of larger OB as sociations or field st ars before 
they are 10 Myr old (|Lada fc Ladall2003l ). At older 
ages, the mass function for embedded clusters is 



no lon ger applicable: according to lLada fc Lada 
(|2003l ). after 100 Myr 94% of the embedded indi- 
vidual clusters have merged into large OB asso- 
ciations (if there was no cluster disruption, and 
if the above mass function were applicable, our 
detection limit would miss 45% of the clusters' 
mass at this epoch: this approximate hgure can 
be taken as a conservative upper limit). The sum 
of the masses of our SF regions with ages be- 
tween 100 - 200 Myr yields SFR >0.044 Mq yr" 1 
in this period, in agr eement with t he stu dy of 
stellar populations by iGallart et all (|l996l ). who 
found SFR= 0.04 .Moyr" 1 in this epoch (adopt- 
ing E(B — V) ~ 0.24 mag). However, our value 
should be considered as a lower limit on SFR be- 
cause the FUV detection threshold corresponds to 
a high mass detection-limit for old populations. In 
addition, the uncertainty factors in the UV-based 
method, discussed previously, become significant 
at ages older than ~100 Myr. 

We point out that our photometry of individ- 
ual regions aims at isolating young SF complexes, 
and the older, diffuse galaxy population is sub- 
tracted from the flux. Therefore, it would not be 
appropriate to compare the total flux from the SF 
regions photometry with integrated galaxy models 
assuming a global SFH (see also Section 2.3). 
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4.2. The Very Recent Star Formation 
from Ha and far-IR Measurements 

We also estimated the SFR of NGC6822 in 
very recent epochs from the Ha emission (Section 
12. 4[) . The total Ha flux from HII regions mea- 
sured in this paper (the sum of the flux of the 
sources in Tabled is F Ra = 1.8 ± 0.2 x lO" 11 erg 
s _1 cm~ 2 . After correcting the flux of the individ- 
ual sources for reddening, using E(B — V) values 
from the associated or nearest FUV sources, and 
k^ a /E{B - V) = 2.5, the total unreddened flux 
is Fft a (unreddened) = 4±1 x 10~ n erg s _1 cm~ 2 , 
corresponding to a luminosity of log L^ a = 39.1 ± 
0.2 ergs -1 . The uncertainty takes into account 
photometric errors and E(B — V) scatter within 
individual SF regions. Most of the Ha emission 
(~ 70%) comes from Ha regions # 5, 15, 26 (see 
Fig. □ and Table [2J. These include the H II re- 
gions Hubble V and Hubble X, where an excel- 
lent agreement was found (under the assumption 
of optically thick gas) between the Ha luminos- 
ity and the number of ionizing photons estimated 
using resolved HST photometry (Bianchi et al. 
2001, Bianchi & Efremova 2006) and VLT spec- 
troscopy (B. Efremova et al. 2011, in prepara- 
tion). The Ha luminosity translates into SFR = 
0.008 ± 0.003 A^oyr" 1 using the calibration by 
Panuzzo et al. (2003), which is based on the same 
SSP models we used to analyze the UV fluxes, 
the difference between the case (models) with and 
without dust being less than the uncertainty. Us- 
ing other calibrations we obtain similar results: 
for example SFR= 0.01 ± 0.003 Mn yr' 1 if we 



and SFR = 0.016 A^yr" 1 by ICannon et al 



use the calibration bv lHirashita et aL ( 2003 ). with 
/=1. Among our Ha-defmed HII regions there is 
one (FUV source EB-FUV #52, Ha source EB- 
Ha #25) which includes only two blue stars (an 
O-type star and an early B-type supergiant, ac- 
cording to our VLT spectroscopy). This gives an 
indication of the sensitivity of our Ha source de- 
tection. In general, Ha-based SFRs should always 
be regarded as a lower limit, due to the possibility 
of leakage of ionizing photons. 

Ha emission traces the hottest, most mas- 
sive stars, and this estimate is in good agree- 
ment with the UV-derived SFR in the recent 
2 — lOMyr, as we would expect. Our re- 
sult is also in agreement with previous esti- 
mates of SFR bas ed on Ha luminosity : SFR= 



(|2006l ). 

Star formation more recent than 1 — 2 Myr 
is embedded in dust and detectable by 24/im 
dust emission rather than in the UV, where the 
stellar flux is still heavily obscured. We esti- 
mated the SFR from the 24 fim emi ssion using the 



Spitz er /MIPS measurements by ICannon et al 



(l2006h. and the se cond term in equation D10 of 
Lerov et al.l (|2008l) . We derived SFR(24^m) = 



O.Ol/Woyr- 1 by Hunter fc Elmegreenl J200J), 



0.02 Mq yr _1 ; this value is shown with a blue line 
in Fig. [5l over a very short time interval, since IR 
dust emission typically traces the youngest pop- 
ulations, where the massive stars have not yet 
dissipated the dust of the parent cloud. There- 
fore, the far-IR detected star formation should 
complement the stellar mass of young populations 
detected from FUV measurements. 

5. Summary and Conclusions 

We have defined regions of recent star for- 
mation in NGC6822 from GALEX wide-field 
FUV imaging, and derived ages and masses from 
their FUV, NUV photometry compared with SSP 
model populations. UV light is a good tracer 
of stellar populations up to a few hundred mil- 
lion years old. Extinction by interstellar dust 
has been estimated in each SF region from re- 
solved photometry of the stars it contains: with 
an average value of E(B — V)=0.37mag, it ex- 
ceeds in most cases the foreground reddening of 
E(B — V)=0.22mag. The characteristics of the 
internal (within NGC6822) selective extinction at 
UV wavelengths have been explored by compar- 
ing results from integrated UV photometry with 
H-R diagrams from high-resolution stellar pho- 
tometry available for a number of well studied SF 
regions. We found that a UV-steep, non MW-type 
extinction is preferable for high surface brightness 
SF regions, and adopt it for sources with surface 
brightness <25 mag arcsec~ 2 . MW-type extinc- 
tion with Ry = 3.1 seems adequate for less com- 
pact regions, which generally tend to be older. 
Such ad hoc criterion, suggested by our study for 
this particular case, will be verified over a larger 
sample of Local Group galaxies with new multi- 
band HST imaging (e.g. Bianchi et al. 2010, 
2011). This study has shown quantitatively that 
large variations of dust characteristics as a func- 
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Fig. 6. — The distribution of FUV-dcfined SF regions (blue contours ) compared with the location of known 
Cepheids in NGC6822 from the catalog of IPietrzvhski et al.l (|2004l (red dots), shown over the GALEX 
FUV image. 



tion of environment, and related to star- formation 
intensity, exist within a single galaxy. The sig- 
nificant effect that the extinction correction bears 
on SFR derived from UV fluxes (Fig. [5]) high- 
lights the limitations of integrated SFR recipes, if 
internal extinction is not properly accounted for. 

We avoided commonly used methods for deriv- 
ing E(B - V) from the ratio of FUV to 24/zm 
fluxes (e.g. Burgarella et al. 2005), because most 
far-IR emitting regions in this galaxy are clearly 
not co-located with the FUV emitting regions (e.g. 
Bianchi 2007). UV and far-IR bands trace differ- 
ent populations, and using the flux ratio would 



consequently overcorrect the FUV fluxes. As can 
be seen in th e 24 Spitz e r ima ge of NGC 6822 
published bv ICannon et al. ( 2006 ). most peaks of 
IR emission trace Ha emission sites, with the ex- 
ception of their region 1 1 , which is not a source of 
enhanced Ha emission. The 24 /jm emission orig- 
inates from dust heated by newly formed stars, 
still embedded in their parental clouds. The FUV- 
bright regions are more uniformly spread, because 
populations older than ~ lOMyr, no longer asso- 
ciated with dust nor significantly ionizing gas, still 
emit detectable FUV flux; only the youngest, most 
compact regions are bright in both FUV and Ha. 
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We estimated the total stellar mass formed in 
recent time intervals, by summing the masses of in- 
dividual SF regions of corresponding ages. We de- 
rive an average SFR=1.4 x 10 -2 Mq yr -1 over the 
past 100 Myr. For older ages the FUV-detection 
becomes incomplete and our method less robust, 
due to dissolving and possible merging of aging 
SF complexes. The uncertainty on SFR due to 
photometric errors, and extinction correction (the 
major factor) is very large (shown in Fig. 5). The 
overall level of star-formation activity may not be 
significantly variable in the last lOOMyr, if we add 
to the FUV-detected young populations the em- 
bedded star-formation component, traced by far- 
IR emission from the dust which extinguishes the 
FUV flux. We found, similarly to Kang et al 
(2009), that the Ha SFR estimate is a good mea- 
surement of the recent (< 10 Myr) star-formation 
as assessed by the FUV imaging, when it is concen- 
trated in bright compact sources, which are likely 
to be optically thick. 

Finally, we examine the location of the known 
Cepheids in NGC 6822 using the catalog by 
IPietrzvhski et al" ( 2004 ). Such stars are the 
evolved descendants of populations formed mostly 
in earlier epochs than those sampled by this work. 
A few are within our FUV-source contours but 
mostly they avoid the FUV-bright regions and fol- 
low instead the optical appearance of the galaxy 
(Figure ID). While the youngest, FUV-bright SF 
regions are mostly found in the northern third of 
the galaxy, the Cepheids populate more uniformly 
the middle and southern part of the galaxy. We 
estimated their ages from the period-age relation 
derived bv lEfremovi (|2003h for Cepheids of similar 
metallicity (in the LMC). According to this rela- 
tion, 85% of the Cepheids in NGC 6822 are older 
than 70 Myr. However, the period-age relation is 
constrained by very few data points at young ages 
(see Fig. 3 of Efremov 2003), and we consider the 
overall spatial distribution more informative than 
individual ages. 
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45 


11 


60 


-14 


54 


58 


8 


530 


/ 


3070 


18 


52 


± 





02 


18 


63 


± 





01 





27 





39 





35 


± 





14 


EB-FUV 


72 


19 


45 


12 


17 


-14 


52 


52 





4 1 


/ 


2370 


19 


30 


± 





03 


19 


37 


± 





02 





36 





48 





35 


± 





08 


EB-FUV 


73 


19 


45 


12 


80 


-14 


57 


34 





260 


/ 


1510 


19 


06 


± 





02 


19 


06 


± 





01 





16 





24 





26 


± 





04 


EB-FUV 


74 


19 


45 


13 


47 


-14 


58 


49 





240 


/ 


1370 


19 


52 


± 





03 


19 


42 


± 





02 





21 





28 





29 


± 





07 


EB-FUV 


75 g 


19 


45 


14 


85 


-14 


45 


01 


8 


3410 


/ 


19630 


15 


72 


± 





01 


15 


86 


± 





01 





14 





24 





30 


± 





20 


EB-FUV 


76 


19 


45 


20 


28 


-14 


45 


37 





240 


/ 


1370 


19 


31 


± 





03 


19 


22 


± 





01 





21 





29 





28 


± 





21 


EB-FUV 


77 


19 


45 


30 


58 


-14 


50 


05 


4 


310 


/ 


1800 


19 


46 


± 





03 


19 


72 


± 





02 





24 





40 





23 


± 





25 



part of OB2 
part of OB2 



OBI and OB3 
OB4 



OB7 
OB6 



part of OB5 
OB8 



a Numbcrs correspond to the blue labels in Fig. [T| 

Coordinates of the centroids of the contours (see Sec . [2*. 2 \ . 
c Photometric errors are estimated as explained in the text, without adding uncertainties of G A L E X calibration zero points. 
^Fraction of background flux over total flux in the aperture. 

e The median of values derived for the massive stars (earlier than B2V) in each SF region (see Sec . 1*3 . 2 j . 
f Names of OB associations after ITTc^cLgel 119771 ). 
§The FUV source is associated with Ha emission. 
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Table 2 
ha emission regions 



EB-Hi 


* 1 


19 


44 


30.89 


-14 


47 


19.7 


410 


/ 


2380 





24 ± 


03 


HK1 


EB-H( 


* 2 


19 


44 


30.93 


-14 


48 


29.8 


250 


/ 


1420 


1 


77 ± 


11 


Ka, KD2c 


EB-H( 


« 3 


19 


44 


32.29 


-14 


44 


14.7 


4420 


/ 


25440 


7 


92 ±0 


19 


HII, Hoi, Ho3, HK2, HK4D, KD2, KD3 


EB-H( 


* 4 


19 


44 


32.33 


-14 


47 


40.9 


540 


/ 


3090 


1 


22 ±0 


18 


K£, KD5c 


EB-H< 


» 5 


19 


44 


32.90 


-14 


42 


02.6 


5990 


/ 


34510 


42 


01 ±0 


36 


HI, HIII, Ho2,KDl, Ho4,KD4 


EB-H( 


« e 


19 


44 


38.72 


-14 


42 


32.7 


380 


/ 


2220 





21 ± 


22 


HK5D 


EB-H( 


* 7 


19 


44 


38.75 


-14 


51 


10.2 


4850 


/ 


27940 


6 


94 ± 1 


57 


Ho5, KD8, KD9, HK6, KD7 


EB-H( 


< 8 


19 


44 


39.98 


-14 


52 


00.3 


340 


/ 


1950 





17 ± 


03 


HK7, HK8 


EB-H( 


» 9 


19 


44 


43.68 


-14 


47 


00.2 


160 


/ 


930 





03 ± 


02 




EB-Ha 


10 


19 


44 


44.36 


-14 


45 


57.9 


1160 


/ 


6710 





62 ± 


46 


HK11D, HK12 


EB-Ha 


11 


19 


44 


47.46 


-14 


46 


57.2 


810 


/ 


4660 





61 ± 


08 


HK23 


EB-Ha 


12 


19 


44 


47.92 


-14 


51 


29.5 


320 


/ 


1830 





22 ± 


05 




EB-Ha 


13 


19 


44 


48.44 


-14 


46 


12.4 


540 


/ 


3110 





75 ± 


06 


Ho7, KD11 


EB-Ha 


14 


19 


44 


48.45 


-14 


45 


24.9 


670 


/ 


3840 





43 ± 


38 


HK22, HK27, HK34 


EB-Ha 


15 


19 


44 


49.34 


-14 


43 


48.0 


9500 


/ 


54710 


50 


74 ± 1 


14 


HV, Ho6, KD12, KD21, HK13, HK15, HK16, HK17, HK19, HK20, HK21, 






























HK32, HK33, HK35, HK36, HK40, HK42, HK44, HK53, Ho9, Holl, KD19, 






























KD10 


EB-Ha 


16 


19 


44 


49.73 


-14 


52 


57.8 


170 


/ 


970 


1 


05 ± 


05 


KD13, KD13e 


EB-Ha 


17 


19 


44 


50.52 


-14 


52 


06.9 


3210 


/ 


18520 


5 


41 ±0 


34 


HolO, K7, KD18 , KDllc 


EB-Ha 


18 


19 


44 


50.57 


-14 


52 


45.9 


550 


/ 


3150 


2 


81 ±0 


27 


Ho8, KD14, KD15, HK48, KD16, KD17 


EB-Ha 


19 


19 


44 


52.54 


-14 


44 


11.0 


300 


/ 


1750 





16 ±0 


04 


HK55D 


EB-Ha 


20 


19 


44 


55.23 


-14 


42 


09.5 


150 


/ 


880 





08 ±0 


02 




EB-Ha 


21 


19 


44 


57.66 


-14 


47 


25.9 


630 


/ 


3620 





83 ±0 


16 


KD24, HK66, HK67 


EB-Ha 


22 


19 


45 


00.34 


-14 


43 


40.1 


300 


/ 


1700 





24 ± 


25 


HK73 


EB-Ha 


23 


19 


45 


01.23 


-14 


54 


20.8 


320 


/ 


1840 





08 ±0 


04 




EB-Ha 


24 


19 


45 


01.98 


-14 


54 


00.2 


190 


/ 


1090 





07 ± 


02 




EB-Ha 


25 


19 


45 


02.38 


-14 


46 


55.9 


970 


/ 


5570 


1 


32 ± 


08 




EB-Ha 


26 


19 


45 


03.88 


-14 


43 


35.3 


3980 


/ 


22910 


37 


68 ± 3 


49 


HX, HK77, HK78, HK79, HK80, Hol4, KD26 


EB-Ha 


27 


19 


45 


05.54 


-14 


57 


20.6 


1270 


/ 


7330 


1 


50 ±0 


07 


KD27, KD28 


EB-Ha 


28 


19 


45 


09.73 


-14 


44 


39.8 


640 


/ 


3710 





27 ±0 


05 


HK97D 


EB-Ha 


29 


19 


45 


10.91 


-14 


45 


35.4 


1210 


/ 


6960 





52 ± 


19 


HK98D 


EB-Ha 


30 


19 


45 


10.94 


-14 


48 


53.4 


3130 


/ 


18000 


3 


74 ±0 


28 


Hol5, KD30 


EB-Ha 


31 


19 


45 


11.41 


-14 


43 


47.7 


580 


/ 


3340 





35 ±0 


18 




EB-Ha 


32 


19 


45 


11.95 


-14 


54 


47.7 


140 


/ 


2540 





16 ± 


11 




EB-Ha 


33 


19 


45 


14.07 


-14 


58 


50.5 


160 


/ 


910 





18 ± 


02 




EB-Ha 


34 


19 


45 


14.27 


-14 


43 


47.6 


260 


/ 


1510 





09 ±0 


10 




EB-Ha 


35 


19 


45 


15.83 


-14 


44 


58.4 


3050 


/ 


17560 


3 


24 ±0 


20 


Hol6, HK105D, HK106, HK107, KD31 


EB-Ha 


36 


19 


45 


16.03 


-14 


49 


13.5 


260 


/ 


1470 





13 ± 


03 




EB-Ha 


37 


19 


45 


17.40 


-14 


44 


01.5 


260 


/ 


1500 





09 ±0 


06 




EB-Ha 


38 


19 


45 


17.89 


-14 


44 


24.8 


180 


/ 


1040 





04 ±0 


02 




EB-Ha 


39 


19 


45 


18.87 


-14 


44 


57.0 


190 


/ 


1100 





09 ± 


19 


HK108 


"Coord 




;s of the " centra 


ds" 


of the Ha 


conto 




(see Se 


:.l2~2l. 









p Cr oss-identification - 
<1§7§| ); KD followed by : 



nber, |Klllen h IW'ourl 



HI-X, rEnibblBl j 19251) ; Ho 
"1); HK followed by arabi 



wed by arab 

fiber, iHodge-eT-aTI fT^ T 



a berJHodgel |157?1) ; K followed by a greek letter, \KTi 
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Table 3 

Ages and Masses of the FUV-defined SF regions assuming different extinction curves 





' MW v 


nth Rv = 3.1 b 


LMC b 


LMC2 b 


ext. curve 


ID a 


Age[Myr] 


Mass[lO 3 Al0] 


Age[Myr] Mass[10 3 AlQ] 


Ago[Myr] Mass[10 3 AlQ] 


adopted 13 



EB-FUV 1 


186 


+ 15 
-26 


240 




+ 355. 
-143. 


47 


+ 49 
-34 


46 




+ 74. 
-28. 


3 


+ 38 
-3 


1 


9 


+ 3-4 
-1.2 


IMC 


EB-FUV 2 


61 


+ 1 
— 2 


7. 


7 


+ 5.5 
-3.2 


25 


+ 20 
-14 


2 


7 


+2.1 
-1.2 


5 


+ 22 
-4 





4 


+0.3 
-0.2 


Rv3.1 


EB-FUV 3 


28 


+ 1 

-7 


6. 





+ 15.9 
-3.8 


5 


+ 21 





8 


+ 2.2 
-0.5 


2 


+ 25 

-2 





7 


+2.1 
-0.4 


Rv3.1 


EB-FUV 4 


37 


+ 1 
— 2 


18. 




+ 12. 
-7. 


6 


+ 12 
-2 


1 


7 


+ 1.3 
-0.8 


2 


+ 3 
-2 


1 


3 


+ 1-1 
-0.6 


IMC 


EB-FUV 5 


56 


+ 2 


11. 




+ 10. 
-5. 


11 


+ 17 
-7 


1 


6 


+ 1.5 
-0.8 


2 


+4 
-2 





6 


+0.6 
-0.3 


R.v3.1 


EB-FUV 6 


123 


+ 1 

-8 


560 




+ 949. 
-278. 


76 


+45 
-41 


320 




+ 596. 
-166. 


46 


+ 75 
-43 


180 




+ 361. 
-96. 


SMC 


EB-FUV 7 


71 


+ 1 

-8 


13. 




+ 46. 
-6. 


-1-1 


+ 25 
-40 


7 


5 


+ 30.2 
-3.9 


19 


+ 51 
-19 


2 


6 


+ 11.6 

-1.4 


R.v3.1 


EB-FUV 8 


37 


+ 1 
— 2 


8. 


8 


+ 11.5 
-4.7 


13 


+ 23 
-9 


2 


-1 


+ 3.4 
-1.3 


4 


+ 32 
-4 





6 


+0.9 
-0.4 


R.v3.1 


EB-FUV 9 


8 


+ 1 
-3 


1. 





+ 2.1 
-0.7 


- 




- 






- 




- 






R.v3.1 


EB-FUV 10 


46 


+ 17 
-28 


66 




+ 257. 
-53. 


- 




- 






- 




- 






Rv3.1 


EB-FUV 11 


51 


+ 1 

-3 


12 




+ 15. 
-7. 


16 


+ 28 
-12 


2 


8 


+ 4.0 
-1.6 


3 


+ 33 
-3 





-1 


+ 0-7 
— 0.3 


Rv3.1 


EB-FUV 12 


223 


+6 
-8 


120 




+ 42. 
-32. 


90 


+ 25 
-20 


37 




+ 14. 
-10. 


26 


+ 21 
-16 


8 


6 


+ 3.5 
-2.5 


Rv3.1 


EB-FUV 13 


114 


+ 2 
-14 


48 




+ 72. 
-29. 


48 


+ 44 
-33 


18 




+ 29. 
-11. 


11 


+ 63 
-11 


3 





+ 5.3 
-1.9 


LMC 


EB-FUV 14 


53 


+ 1 
-9 


14 




+ 42. 
-11. 


11 


+ 42 
-10 


2 


2 


+ 7.2 
-1.7 


2 


+ 51 
-2 





7 


+2.7 
-0.6 


Rv3.1 


EB-FUV 15 


129 


+ 1 

-14 


260 




+ 492. 
-164. 


64 


+ 64 
-44 


120 




+ 244. 
-76. 


27 


+ 101 
-26 


43 




+ 98. 
-29. 


Rv3.1 


EB-FUV 16 


129 


+ 14 
-34 


58 




+ 154. 
-42. 


30 


+ 58 
-27 


11 




+33. 
-8. 


2 


+ 51 
-2 


1 





+ 3.2 
-0.7 


Rv3.1 


EB-FUV 17 


90 


+ 2 

-3 


16 




+ 7. 
-5. 


33 


+ 13 
-15 


5 





+ 2.5 
-1.7 


4 


+ 10 
-2 





-1 


+0.2 
-0.2 


Rv3.1 


EB-FUV 18 


67 


+ 1 
— 1 


6 





+ 6.7 
-2.5 


46 


+ 20 
-28 


3 


9 


+ 4.9 
-1.7 


27 


+ 39 
-24 


2 





+ 2.8 
-0.9 


Rv3.1 


EB-FUV 19 


118 


+ 5 
-18 


330 




+ 546. 
-204. 


44 


+ 45 
-35 


100 




+ 192. 
-68. 


5 


+ 58 


7 


6 


+ 15.4 
-5.1 


LMC2 


EB-FUV 20 


54 


+ 1 
— 5 


110 




+ 217. 
-68. 


22 


+ 31 
-18 


39 




+ 81. 
-24. 


5 


+ 48 


6 


2 


+ 14.3 
-4.0 


LMC2 


EB-FUV 21 


45 


+ 1 
— 2 


4 


6 


+ 9.9 
-2.1 


22 


+ 22 
-18 


2 





+4.6 
— 0.9 


6 


+ 38 
-6 





-1 


+ 1.0 
-0.2 


Rv3.1 


EB-FUV 22 


40 


+ 1 
-4 


6 


7 


+ 12.6 
-3.6 


15 


+ 24 
-12 


1 


8 


+3.9 
-1.0 


4 


+ 35 
-4 





5 


+ 1-1 

-0.3 


Rv3.1 


EB-FUV 23 


64 


+ 4 

-12 


43 




+ 91. 
-29. 


8 


+ 36 
-6 


3 


7 


+8.5 
-2.6 


- 




- 






Rv3.1 


EB-FUV 24 


46 


+ 1 
— 2 


4 





+ 5.9 
-2.0 


22 


+ 24 
-17 


1 


6 


+2.6 
-0.8 


6 


+ 40 
-6 





3 


+ 0.5 
-0.2 


Rv3.1 


EB-FUV 25 


100 


+ 2 
-15 


410 




+ 977. 
-290. 


39 


+ 53 
-34 


140 




+ 366. 
-101. 


5 


+ 78 

-5 


11 




+ 32. 
-8. 


Rv3.1 


EB-FUV 26 


64 


+ 3 
-8 


32 




+42. 
-18. 


11 


+ 27 

-8 


3 


9 


+5.5 
-2.3 


- 




- 






Rv3.1 


EB-FUV 27 


132 


+4 
-21 


1200. 




+ 2570. 
-822. 


50 


+ 66 
-39 


400 




+ 932. 
-280. 


8 


+ 88 
-8 


45 




+ 115. 
-33. 


LMC2 


EB-FUV 28 


44 


+ 1 
— 2 


7. 


4 


+ 11.0 
-3.9 


18 


+ 26 
-13 


2 


4 


+ 3.9 
-1.3 


5 


+ 38 
-5 





5 


+0.9 
-0.3 


Rv3.1 


EB-FUV 29 


130 


+6 
-30 


820 




+ 2381. 
-610. 


45 


+ 77 

-40 


250 




+ 795. 


5 


+ 102 


17 




+ 62. 
-14. 


Rv3.1 


EB-FUV 30 


154 


-26 


830 




-580. 


66 


-53 


310 




~10li 
-224. 


20 


~135 
-20 


77 




-57. 


Rv3.1 


EB-FUV 31 


29 


+ 3 
-10 


18 




+ 38. 
-12. 


3 


+ 12 

-3 


1 


4 


+3.3 
-1.0 












Rv3.1 


EB-FUV 32 


17 


+ 1 
— 1 





5 


+ 0.1 
-0.0 


17 


+ 
-3 





5 


+0.1 
-0.0 


17 


+ 
-6 





5 


+ 0.1 

-0.0 


Rv3.1 


EB-FUV 33 


157 


+ 1 
-2 


28 




+ 16. 
-10. 


98 


+ 39 
-27 


16 




+ 10. 
-6. 


60 


+ 55 
-33 


9 





+6.0 
-3.6 


Rv3.1 


EB-FUV 34 


109 


+ 1 

-16 


390 




+ 1276. 
-223. 


61 


+ 47 
-50 


200 




+ 721. 
-118. 


30 


+ 77 

-30 


90 




+ 361. 
-55. 


Rv3.1 


EB-FUV 35 


244 


+9 
-44 


390 




+ 1139. 
-291. 


106 


+ 136 
-74 


130 




+418. 
-99. 


39 


+ 194 
-39 


40 




+ 142. 
-31. 


Rv3.1 


EB-FUV 36 


143 


+ 1 
-10 


41 




+ 70. 
-23. 


80 


+ 62 
-42 


21 




+ 39. 
-13. 


44 


+ 98 
-41 


11 




+ 21. 
-6. 


R.v3.1 


EB-FUV 37 


129 


+ 1 
-1 


8 


9 


+ 1.5 
-0.7 


122 


+ 6 
-12 


8 


4 


+ 1.5 
-0.7 


114 


+ 14 

-23 


7 


8 


+ 1-5 
-0.6 


Rv3.1 


EB-FUV 38 


36 


+ 1 
-16 


13 




+ 54. 
-10. 


4 


+ 32 
-4 


1 





+ 5.0 
-0.8 












Rv3.1 


EB-FUV 39 


197 


+ 7 

-37 


1500. 




+ 5370. 
-1179. 


77 


+ 127 
-65 


460 




+ 1822. 
-367. 


18 


+ 185 
-18 


83 




+ 369. 
-68- 


Rv3.1 


EB-FUV 40 


28 


+ 1 

-3 


2 


3 


+ 3.9 
-1.2 


7 


+ 19 
-5 





5 


+0.9 
-0.3 


3 


+ 24 

-3 





2 


+0.4 
-0.1 


Rv3.1 


EB-FUV 41 


64 


+20 

-31 


38 




+ 215. 
-33. 


3 


+ 40 

-3 


1 


3 


+ 8.6 
-1.2 












Rv3.1 


EB-FUV 42 


303 


+ 7 
-16 


100 




+ 97. 
-49. 


168 


+ 76 
-68 


40 




+42. 
-21. 


73 


+ 109 
-54 


15 




+ 17. 
-8. 


Rv3.1 


EB-FUV 43 


24 


+ 4 
— 7 


6 





+ 11.2 
-3.9 


2 


+ 4 
-2 





8 


+ 1.6 
-0-5 












R.v3.1 


EB-FUV 44 


51 


+ 1 
-1 


7 


5 


+ 3.5 
-2.4 


25 


+ 15 
-10 


3 


2 


+ 1.6 
-1.1 


6 


+ 18 

-3 





5 


+ 0-3 

-0-2 


Rv3.1 


EB-FUV 45 


24 


+ 2 
-4 


1. 


7 


+ 1.4 
-0.8 


3 


+ 3 
-2 





2 


+0.2 
-0-1 












Rv3.1 


EB-FUV 46 


84 


+ 1 

-9 


220 




+ 711. 
-100. 


54 


+ 28 
-47 


130 




+ 485. 
-64. 


33 


+ 49 
-33 


76 




+ 305- 
-38. 


Rv3.1 


EB-FUV 47 


48 


+ 1 

-6 


7 


4 


+ 14.1 
-4.9 


6 


+ 31 

-4 





6 


+ 1.2 
-0.4 












Rv3.1 


EB-FUV 48 


60 


+ 1 
— 1 


5 


1 


+ 1.8 
-1.4 


48 


+ 11 

-8 


3 


9 


+ 1.5 
-1.1 


39 


+ 20 
-22 


3 


1 


+ 1.3 
-0.9 


Rv3.1 


EB-FUV 49 


82 


+ 2 

-7 


12 




+ 14. 
-7. 


27 


+ 27 
-22 


3 


5 


+ 4.3 
-1-9 


3 


+ 30 

-3 





3 


+0.4 
-0.2 


R.v3.1 


EB-FUV 50 


374 


+9 
-26 


460 




+ 672. 
-274. 


221 


+ 121 
-99 


200 




+ 321. 
-123. 


107 


+ 192 

-85 


75 




+ 132. 
-48. 


Rv3.1 
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Table 3 — Continued 



MW with Rv=3.1 b LMC b LMC2 b ext. curve 



ID a Age[Myr] Mass [10 3 M. q ] Age[Myr] Mass [10 3 M q ] Age[Myr] Mass [10 3 M Q ] adopted c 



EB-FUV 


51 


119 


+ 2 
-33 


34. 




+ 159. 
-25. 


46 


+ 75 
-43 


11 




+ 60. 
-9. 


6 


+ 115 
-6 





9 


+ 5.2 
-0.7 


Rv3.1 


EB-FUV 


52 


226 


+ 8 
-17 


130 




+ 129. 
-65. 


100 


+ 61 
— 42 


46 




+49. 
-24. 


39 


+ 63 
-34 


15 




+ 17. 

-8. 


LMC 


EB-FUV 


53 


313 


+ 7 

-13 


80. 




+ 57. 
-33. 


175 


+ 60 
-53 


32 




+ 25. 
-14. 


78 


+ 84 
-43 


12 




+ 10. 

-5. 


Rv3.1 


EB-FUV 


54 


113 


+4 
-17 


34. 




+ 64. 
-22. 


44 


+ 49 
-36 


11 




+ 24. 
-8. 


5 


+ 69 
-5 





9 


+ 2.0 
-0.6 


Rv3.1 


EB-FUV 


55 


123 


+ 1 
-10 


15. 




+ 25. 
-9. 


67 


+54 
-39 


7 


6 


+ 14.2 
-4.5 


36 


+ 85 
-34 


3 


7 


+ 7.6 
-2.3 


Rv3.1 


EB-FUV 


56 


156 


+ 1 

-6 


68. 




+ 67. 
-33. 


88 


+54 
-36 


35 




+ 37. 
-18. 


48 


+ SO 
-41 


17 




+ 20. 

-9. 


Rv3.1 


EB-FUV 


57 


64 


+ 1 
-8 


440 




+ 1041. 
-288. 


25 


+ 38 
— 21 


140 




+ 379. 
-98. 


5 


+ 58 
-5 


19 




+ 55. 
-13. 


LMC2 


EB-FUV 


58 


143 


+ 1 
-7 


95. 




+ 123. 
-50. 


84 


+57 
-39 


52 




+ 74. 
-29. 


48 


+ 94 
-43 


27 




+41. 
-15. 


Rv3.1 


EB-FUV 


59 


97 


+ 1 

-11 


6. 





+ 28.3 
-2.2 


71 


+ 25 
-63 


4 


1 


+ 22.1 
-1.6 


50 


+46 
-50 


2 


7 


+ 16.6 
-1.1 


Rv3.1 


EB-FUV 


60 


84 


+ 1 
-4 


150 




+ 230. 
-76. 


51 


+32 
-33 


87 




+ 142. 
-45. 


27 


+ 56 
-25 


11 




+ 72. 
-22. 


Rv3.1 


EB-FUV 


61 


184 


+ 1 
-12 


11. 




+ 24. 
-6. 


124 


+59 
-73 


6 


6 


+ 15.4 
-3.4 


74 


+ 108 
-69 


3 


6 


+ 9.4 
-2.0 


Rv3.1 


EB-FUV 


62 


31 


+ 1 
-1 


3. 


3 


+ 0.5 
-0.5 


17 


+3 
-3 


1 


5 


+ 0.3 
-0-2 


8 


+ 7 
-3 





6 


+ 0.1 
-0.1 


LMC 


EB-FUV 


63 


110 


+ 1 
— 2 


7. 


5 


+ 5.3 
-3.1 


76 


+32 
-25 


4 


8 


+ 3.7 
-2.1 


50 


+ 57 
-34 


3 





+ 2.5 
-1.3 


Rv3.1 


EB-FUV 


64 


16 


+ 1 
-10 


1. 


7 


+ 11.7 
-1.3 


3 


-13 

-3 





3 


+ 2.6 
-0.3 












Rv3.1 


EB-FUV 


65 


47 


+ 1 
— 2 


8. 


6 


+ 8.5 
-4.3 


18 


+24 
— 12 


2 


6 


+ 2.8 
-1.4 


5 


+ 31 
-5 





5 


+0.6 
-0.3 


Rv3.1 


EB-FUV 


66 


157 


+ 1 

-6 


250. 




+ 590. 
-65. 


130 


+ 25 
-77 


200 




+ 516. 
-55. 


101 


+ 54 
-94 


150 




+ 139 
-44. 


LMC2 


EB-FUV 


67 


21 


+ 1 
— 1 


1. 





+ 0.7 
-0.2 


16 


+ 4 
-10 





7 


+ 0.5 
-0.1 


11 


+ 9 
-8 





4 


+ 0.4 
-0.1 


Rv3.1 


EB-FUV 


68 


2 


+ 1 
-2 





5 


+ 1.9 
-0.4 






















Rv3.1 


EB-FUV 


69 


45 


+ 1 

-7 


6. 


8 


+ 14.5 
-4.6 


6 


+31 
— 4 





5 


+ 1.2 
-0.4 












R.v3.1 


EB-FUV 


70 


39 


+ 1 
— 1 


2. 


3 


+ 2.7 
-0.0 


39 


+0 
— 24 


2 


3 


+ 2.9 
-0.0 


39 


+ 
-35 


2 


3 


+ 3.2 
-0.0 


Rv3.1 


EB-FUV 


71 


40 


+ 1 
-5 


14. 




+ 26. 
-9. 


9 


+30 
-6 


2 


1 


+ 4.4 
— 1.4 


3 


+ 36 
-3 





8 


+ 1.8 
-0.5 


Rv3.1 


EB-FUV 


72 


49 


+ 1 
— 2 


8. 


5 


+ 7.1 
-3.9 


16 


+ 21 
— 11 


2 


2 


+ 2.0 
-1.0 


3 


+ 17 
-3 





4 


+ 0.4 
-0.2 


Rv3.1 


EB-FUV 


73 


70 


+ 1 

-1 


8. 


5 


+ 3.0 
-2.2 


57 


-12 
— 11 


6 


6 


+ 2.5 
-1.8 


46 


+ 24 
-22 


5 


1 


+ 2.1 
-1.5 


Rv3.1 


EB-FUV 


74 


123 


+ 1 
— 2 


14. 




+ 10. 
-6. 


84 


+ 37 
— 27 


9 





+ 6.8 
-3.9 


56 


+ 65 
-38 




6 


+ 4.6 
-2.5 


Rv3.1 


EB-FUV 


75 


32 


+ 1 
-6 


93. 




+ 331. 
-42. 


13 


+ 17 

— 11 


30 




+ 120. 
-14. 


5 


+ 25 
-5 


8 


9 


+ 40.2 
-4.4 


LMC2 


EB-FUV 


76 


116 


+ 1 
— 14 


15 




+ 57. 
-5. 


84 


+ 30 
-67 


10 




+45. 
-4. 


60 


+ 54 
-60 


6 


8 


+ 33.7 
-2.7 


Rv3.1 


EB-FUV 


77 


6 


+ 1 
-1 





2 


+ 1.1 
-0.0 




+0 
-5 





2 


+ 1.2 
-0.0 


5 


+ 





2 


+ 1.3 
— 0.0 


Rv3.1 



a Corresponding to the IDs in Table 1 and the blue labels in Fig. fT| 

For all sources , a foreground extinction of E(B — V) = 0.22 was applied with MW-type dust , and the additional internal 
extinction (from the tot al E(B - V) given i n column 9 of Table 1) using three different dust types: : Rv3.1' stands fo r average MW 
extin ction with Rv=3.1 ICJardelii et alll9^1) ; 'LMC i ndicates the average LMC extinction for stars outside LMC2 by IMisselt et al.| 
119991) ; ' LMC2 ' indicates that the extinction curve by JMisselt et al|H"g§5|> was used. 

The results for the extinction curve given in this column were adopted in the analysis . only for source # 6 we adopted an 
SMC-type extinction curve, which gives age = 4^^ 18 Myr and mass = llj^g 3 X 10 3 Mq 
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